In vitro functional responses of isolated human vaginal tissue to selective phosphodiesterase inhibitors.
Only little is known as to the significance of the cyclic nucleotide-mediated signal transduction in the control of the function of human vaginal smooth musculature. Recently, the presence of the phosphodiesterase (PDE) isoenzymes 4 (cAMP-PDE) and 5 (cGMP-PDE) in the human vagina was reported. Thus, it was the aim of the study to elucidate the effects of some PDE inhibitors on the tension induced by endothelin 1 (ET-1), as well as on levels of cGMP and cAMP in isolated human vaginal wall tissue. Using the organ bath technique, the ability of norepinephrine (NE), carbachol, serotonin (5-HT), oxytocin and ET-1 to contract isolated vaginal wall muscle strips was evaluated. In another set-up, the effects of the PDE4 inhibitor rolipram and PDE5 inhibitors sildenafil and vardenafil (1 nM-10 microM) on the tension induced by 0.1 microM ET-1 of human vaginal wall tissue strips were investigated. In order to measure drug effects on tissue levels of cGMP and cAMP, vaginal tissue was exposed to different concentrations (0.1, 1 and 10 microM) of the compounds and the accumulation of cyclic nucleotides was determined. The adenylyl cyclase stimulating agents forskolin and nitric oxide donor sodium nitroprusside (SNP) (0.01, 0.1 and 1 microM) were used as reference compounds. While NE, carbachol and oxytocin failed to contract the vaginal tissue, ET-1 and, to a certain degree, 5-HT elicited contractile responses of the isolated strip preparations. The tension induced by 0.1 microM ET-1 was dose-dependently reversed by the drugs. The rank order of efficacy was sildenafil > forskolin > rolipram >or= vardenafil > SNP. Rmax values ranged from 24% (SNP) to 50% (sildenafil). With sildenafil being the only exception, none of the compounds reached an EC50 value. The relaxing effects of the drugs were paralleled by a fourfold to tenfold increase in tissue levels of cGMP and/or cAMP. Our results demonstrate that PDE inhibitors can relax human vaginal tissue and increase levels of cyclic nucleoside monophosphates. The findings with regard to the PDE5 inhibitors may indicate that the NO-cGMP pathway is, to a certain degree, involved in the control of vaginal smooth muscle tone. This might be of significance with regard to the pharmacological treatment of disorders connected with female sexual arousal and the ability to achieve orgasm.